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$\alpha\rho 1$ $\rho$ $id\rho 1$ $\rho$
$\rho\rho\rho\underline{S_{2}}\rho\alpha$ $\rho\rho\rho\underline{S_{2}}\rho\alpha$ $\rho\rho\rho\underline{S_{1\rho}}id$ $\rho\rho\rho\underline{S_{1}}\rho id$
$S_{2}|_{-}|U$ $=- \frac{1}{d}$ $S_{1}||U-$ $= \frac{1}{d}$ $S_{2}||1- \cdot=\frac{1}{d}$ $S_{1}|_{-}|1$ $= \frac{1}{d}$





$\rho\alpha U\rho$ $id\alpha 1\alpha$ $\alpha\alpha 1id$
$\rho\alpha\rho 1\rho\rho$ $\rho\alpha\rho 1\rho\rho$ $\rho\alpha\rho 1\rho\rho$
$U||S_{j}--$ $=$ $U||S_{2}-=-1$ $U||S_{1}-=1$
$\rho\rho$ Si $\rho$ $\rho\rho\overline{S_{2}}\alpha$ $\rho\rho\overline{S_{1}}id$




$\rho id\overline{1}\rho$ $\alpha id1\alpha$ idid 1 $id$
$\rho^{j}d\underline{\rho 1}\rho\rho$ $\rho id\rho_{\frac{1}{}}$
.
$\rho\rho$ $\rho id\underline{\rho 1}\rho\rho$
$1|$ $|S_{i}$ $=$
$1|$ $|S_{2}=1$ $1|$ $|S_{1}$ $=1$
$\rho\rho\overline{6}_{j}^{-}\rho$ $\rho\rho\overline{S_{2}}\alpha$ $\rho\rho\overline{S_{1}}id$
$\rho\alpha\alpha_{\underline{1}\rho}id$ $\rho\alpha id1\rho\alpha$ $\rho id\alpha 1\rho\alpha$ $\rho idi\underline{d1}\rho id$
$U|$ $|1$ $=1$ $U|^{-}$
. $|U$ $=1$ $1|_{-}^{-}|U.\cdot$
.
$.=!$ $1|_{-}|_{-}.1$ $=1$
$\rho\alpha\overline{U}\rho$ $\rho id\overline{1}\rho$ . $\rho\alpha U\rho$ $\rho id1$ $\rho$
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$\alpha\rho\rho\underline{S_{i}}\alpha\rho$
1 $|$ $|1$ $=$
$\rho\rho\overline{S_{j}}\rho$
$\alpha\rho\rho\underline{S_{2}}\alpha\alpha$ $\alpha\rho\rho\underline{S_{1\alpha i}}d$
$1|$ $|1$ $=1$ $1|$ $|1$ $=1$
$\rho\rho\overline{S_{1}}id$ $\rho\rho\overline{S_{2}}\alpha$
$\alpha\rho\alpha_{U}\alpha\rho$ $\alpha\alpha\rho 1\alpha\rho$ $\alpha\alpha\alpha 1\alpha id$
$1|_{-}^{-}|1$ $=-1$ $1|_{-}^{-}|1$ $=1$
.
$1|_{-}^{-}|1$ $=1$
$\rho.\alpha U\rho$ $id\rho 1$ $\rho$ $id\alpha 1\alpha$
$\alpha\rho id1\alpha\rho$ $\alpha\alpha id1\alpha\alpha$ $\alpha idi\dot{\mathrm{A}}\alpha id$
$\alpha id\underline{\rho 1}\alpha\rho$ $\alpha id\alpha 1\alpha\alpha$
$1|^{-}|1$ $=1$ $1|_{-}^{-}|1$ $=1$ . $1|_{-}^{-}|1$ $=1$ $1|_{-}|1$ $=1$ $1|_{-}^{-}|1$ $=1$
$\rho id\overline{1}\rho$ ididl $id$ $\alpha id1\alpha$ $\alpha\rho 1$ $\rho$ $\alpha\alpha 1id$
$id\rho\underline{\rho Si}id\rho$ $id\rho\underline{\mathcal{B}_{2}}id\alpha$ $id\rho\underline{\mu^{\gamma}1}idid$
$1|$ $|1$ $=$ $1|$ $|1$ $=1$ $1|$ $|1$ $=1$
$\rho\rho\overline{S_{j}}\rho$ $\rho\rho\overline{S_{2}}\alpha$ $\rho\rho\overline{S_{1}}id$
$id\rho\alpha\underline{U}id\rho$ $id\alpha\underline{\rho 1}id\rho$ $id\alpha\alpha 1$ ldid
,. $1|_{-}|1$ $=1$ $1|_{-}|1$ $=1$ 1 $|_{-}^{-}|1$ $=1$
$\rho\alpha U\rho$ $\alpha\rho 1$ $\rho$ $\alpha\alpha 1id$
$id\rho i\underline{d1}id\rho$ $id\alpha id1id\alpha$ ididicA idid $idid\underline{\rho 1}id\rho$ $idid\alpha 1id\alpha$
$1|$ $|1$ $=1$ $1|_{-}^{-}|1$ $=1$ $1|_{-}^{-}|1$ $=1$ $1|_{-}|1$ $=1$ $1|_{-}^{-}|1$ $=1$






















where $b_{0}=b_{p},$ $b_{1}=b_{p+1},$ $A_{1}=A_{p+1},$ $B_{1}=B_{p+1}$
$6j$-symbol
$ab_{0}cB_{1}$ $ab_{1}$ $ab_{1}cB_{2}ab_{2}$ $ab_{i-1^{CB_{i}}}$ $ab_{i}$ $ab_{p-1}cB_{p}$ $ab_{p}$
$A_{1}|_{-}^{-}|A_{2}$ $A_{2}|_{-}^{-}|A_{3}$ . . : $A_{i1_{-}^{-}\}i+1}^{\cdot}.4$ .. $A_{p}|_{-}^{-}\{4_{p+1}$
$b_{1}cB_{2}$ $b_{2}$ $b_{2}cB_{3}$ $b_{3}$ $b_{i^{C}}B_{i+1}b_{i+1}$ $b_{p}cB_{\mathrm{P}+1}bp+1$





$<L(p, ,1)>= \omega^{-2}\sum_{coloring}^{\cdot}.:)\mu(a\mu(c)\cross\prod_{i=1}^{p}$ $b_{i^{C}}\overline{B_{i+1i}}A_{i}|\dagger b4_{i+}+11$
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$ab_{i-1}=b_{i},$ $b_{i1}-c=b_{i}$ $(i=1, \cdots,p)$




1. $a=id,$ $b_{1}=\cdots=b_{p}=id,$ $c=id$
ididid 1 idid ididid 1 idid
1 $|_{-}^{-}|1$ 1 $|_{-}^{-}|1$
idid 1 $id$ idid 1 $id$
\mbox{\boldmath $\omega$}-2 $\cross 1\cross 1^{p-2}=\omega$
2. $a=id,$ $b_{1}=\cdots=b_{p}=\alpha,$ $c=id$
$id\alpha id1$ $id\alpha$ $id\alpha id1$ $id\alpha$
$1|_{-}^{-}|1$ 1 $|_{-}^{-}|1$
$\alpha id$ $1$ $\alpha$ $\alpha id$ $1$ $\alpha$
\mbox{\boldmath $\omega$}-2 $\cross 1\cross 1^{p-2}=\omega$
3. $a=id,$ $b_{1}=\cdots=b_{p}=\rho,$ $c=id$
$id\rho id1$ $id\rho$ $id\rho id1$ $id\rho$
$1|_{-}^{-}|$ 1 . . 1 $|_{-}^{-}|1$
$\rho id$ 1 $\rho$ $\rho id$ 1 $\rho$
\mbox{\boldmath $\omega$}-2 $\cross 1\mathrm{x}1^{p2}=\omega^{-}$
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4. $a=id,$ $b_{1}=\cdots=b_{p}=\rho,$ $c=\alpha$
$id\rho\alpha U$ $id\rho$ $id\rho\alpha U$ $id\rho$
–
1 $|_{-}|$ 1 ... 1 $|_{-}|1$
$\rho\alpha$ $U$ $\rho$ $\rho\alpha$ $U$ $\rho$
\mbox{\boldmath $\omega$}-2 $\cross 1\cross 1^{p-2}=\omega$
5. $a=id,$ $b_{1}=\cdots=b_{p}=\rho,$ $c=$ \rho
$id\rho\rho 6^{\urcorner}i_{1}id\rho$ $id\rho\rho S_{i_{2}}id\rho$ $id\rho\rho S_{i_{p}}id\rho$
$1|_{-}^{-}|1$ 1 $|_{-}^{-}|1$ ... $\cdot$. 1 $|_{-}^{-}$. $|1$
$\rho\rho$ Si2 $\rho$ $\rho\rho S_{i_{3}}$ $\rho$ $\rho\rho S_{i_{1}}$ $\rho$
\mbox{\boldmath $\omega$}-2 $\mathrm{x}d\cross trA^{p}=\omega^{-}.\mathrm{x}‘ \mathit{2}d2$
$id\rho\rho S_{i}$ $id\rho$





1. $a=\alpha,$ $b_{1}=\cdot\cdot\cdot=b_{p}=\rho,$ $c=id$
$\alpha\rho id1$ $\alpha\rho$ $\alpha\rho id1$ $\alpha\rho$
$1|_{-}^{-}|$ 1 .... $\cdot$ 1 $|_{-}^{-}|1$
$\rho.id.$ $1$ $\rho$ $\rho id.\cdot 1^{\cdot}\rho$
\mbox{\boldmath $\omega$}-2 $\cross 1\cross 1^{p}=\omega^{-2}$










\mbox{\boldmath $\omega$}-2 $\cross 1\mathrm{x}(-1)^{p}=\omega^{-}\dot{\mathrm{X}}2(-1)^{p}$
3. $a=\alpha,$ $b_{1}=\cdots=b_{p}=\rho,$ $c=\rho$
$\alpha\rho\rho S_{i_{1}}$ $\alpha\rho$ $\alpha\rho\rho S_{i_{2}}$ $\alpha\rho$ $\alpha\rho\rho S_{i_{p}}$ $\alpha\rho$
$1|_{-}^{-}|1$ 1 $|_{-}^{-}|1$ 1 $|_{-}^{-}|1$
$\rho\rho$ $S_{i_{2}}$ $\rho$ $\rho\rho$ $6_{i_{3}}^{\gamma}$ $\rho$ $\rho\rho$ $S_{i_{1}}$ $\rho$
\mbox{\boldmath $\omega$}-2 $\cross d\chi trB^{P}=\omega-2\mathrm{x}(1+(-1)^{p})d$
$\alpha\rho\rho S_{i}$ $\alpha\rho$
$B$ $(i-2, i^{-}\mathit{2})$ 1 $|_{-}|1$ $A=$
$\rho\rho$ $S_{j}$ $\rho$
$P$
1. $a=id,$ $b_{1}=id,$ $b_{2}=\alpha,$ $\cdots b_{p-1}=id,$ $b_{p}=\alpha,$ $c=$ \alpha
$\alpha id\alpha 1$ $\alpha\alpha$ $\alpha\alpha\alpha 1$ $\alpha id$ $\alpha id\alpha 1$ $\alpha\alpha$ $\alpha\alpha\alpha 1$ $\alpha id$
– –
1 $|_{-}|1$ 1 $|_{-}|1$ .. 1 $|_{-}|1$ 1 $|_{-}|1$









1. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=id,$ $c=$ \rho








2. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\alpha,$ $c=$ \rho
$\sim\rho\alpha$. $\rho$ 1 $\rho$. $\rho$ $.\rho\rho\rho$ $S_{2}$ $\rho\alpha$
–
$U|_{-}|S_{2}$ $S_{2}|_{-}:|U$




3. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $c=id$





$\rho id$ 1 $\rho$ $\rho id$ 1 $\rho$
\mbox{\boldmath $\omega$}-2 $\cross d\cross trC2=\omega-2\cross 2d$
$\rho\rho id1$ $\rho\rho$
$C$ [ $(i-2, i^{-}\mathit{2})$ Si $|_{-}|S_{j}$ $C=$
$\rho id$ 1 $\rho$






$\rho\alpha$ $U$ $\cdot\rho$ $\rho\alpha$ $U$ $\rho$
\mbox{\boldmath $\omega$}-2 $\cross d\cross trD^{2}=\omega^{-}\cross 22d$
$\rho\rho\alpha$ $U$ $\rho\rho$
$D$ $(i-2, i^{-}‘ 2)$ Si $|_{-}$. $|6_{i}^{\urcorner}$ $D=(\sqrt{-1}0$ $-\sqrt{-1}0)$
$\rho\alpha$ $U$ $\rho$
5. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $c=$ \rho
$\rho\rho\rho$ $S_{l}$
,
$\rho\rho$ $\rho\rho\rho s_{m}$ $\rho\rho$
–
$S_{i}|_{-}|\overline{6}_{j}’$ $S_{j}|_{-}|S_{i}$
$\rho\rho$ $s_{m}$ $\rho$ $\rho\rho$ $S_{l}$ $\rho$
\mbox{\boldmath $\omega$}-2 $\mathrm{x}d2_{\chi}trE2-=\omega \mathrm{x}d^{2}2\cross 4d-2-=\omega 2\cross 4$
$\rho\rho\rho S_{l}$ $\rho\rho$









1. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $b_{3}=id$ , c=\rho
$\rho id\rho 1$ $\rho\rho$ $\rho\rho\rho S_{m}\rho\rho$ $\rho\rho\rho S_{1}\rho id$
$1|_{-}^{-}|S_{i}$ $s_{i}|_{-}^{-}|s_{1}$ $S_{1}|_{-}^{-}|1$
$\rho\rho S_{m}$ $\rho$ $\rho\rho S_{1}$ $id$ $id\rho^{:}1$ $\rho$
$b_{1},$ $b_{2},$ $b_{3}$
$3\cross\omega^{-2}\cross d^{2}\mathrm{x}c_{2}(1-\sqrt{-1})d-1=3\mathrm{x}\omega^{-2}\mathrm{X}C_{2}(1-\sqrt{-1})d$
2. $a=\rho,$ $b_{1}=\rho,$ $b2=\rho,$ $b_{3}=\alpha$ , C=\rho
$\rho\alpha\rho 1$ $\rho\rho$ $\rho\rho\rho s_{m}^{\gamma}\rho\rho-$ $\rho\rho\rho 6_{2}^{\gamma}$
.
$\rho\alpha$
$U|_{-}^{-}|$ Si $s_{i}|_{-}^{-}|s_{2}$ $S_{2}^{\cdot}|_{-}^{-}|U$
. $\rho\rho s_{m}$ $\rho$ $\rho\rho S_{2}$ $\alpha$ $\alpha\rho$ 1 $\rho$
$b_{1},$ $b_{2},$ $b_{3}$
$3\cross\omega^{-2}\cross d^{2}\cross C_{2}(\iota-\sqrt{-1})d^{-}13=\mathrm{X}\omega-2_{\mathrm{X}C2}(1-\sqrt{-1})d$
3. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $b_{3}=\rho,$ $c=id$




$\rho id$ 1 $\rho$ $\rho id$ 1 $\rho$ $\rho id$ 1 $\rho$
\mbox{\boldmath $\omega$}-2 $\cross d\cross trC3\omega=-2\mathrm{x}\mathit{2}d$ ( $C$
)
4. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $b_{3}=\rho,$ $c=\alpha$
$\rho\rho\alpha U$ $\rho\rho$ $\rho\rho\alpha\cdot U$ $\rho\rho$ $\rho\rho\alpha U$ $\rho\rho$
Si $|_{-}^{-}|6_{j}^{\gamma}$ $6_{j}^{\urcorner}|_{-}^{-}|6_{k}^{\urcorner}$ $s_{k}|_{-}^{-}|s_{i}$
$\rho\alpha$ $U$ $\rho$ $\rho\alpha$ $U$ $\rho$ $\rho\alpha$ $U$ $\rho$
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\mbox{\boldmath $\omega$}-2 $\cross d\cross trD^{3}=0$ ( $D$ )
5. $a=\rho,$ $b_{1}=\rho,$ $b_{2}=\rho,$ $b_{3}=\rho$ , c=\rho
$\rho\rho\rho$ $S_{l}$ . $\rho\rho$ $\rho\rho\rho 6_{m}^{\gamma}$ $\rho\rho$ $\rho\rho\rho S_{n}$ $\rho\rho$
–
$S_{i}|_{-}|S_{j}$ $S_{j}|_{-}|S_{k}$ $S_{k}|_{-}|S_{i}$
$\rho\rho$ $s_{m}$ $\rho$ $\rho\rho$ $s$ $\rho$ $\rho\rho$ $6_{l}^{\gamma}$ $\rho$
\mbox{\boldmath $\omega$}-2 $\cross d^{23}\cross trE=\omega^{-2}\mathrm{x}d2\mathrm{x}(-\frac{2}{d^{3}}+\frac{3}{d}\sqrt{-1}..)=\omega^{-}2_{\mathrm{X}}(\sqrt{3}-$







[W] , $E_{6}$ $6j$ 3
$\mathrm{T}\mathrm{u}\mathrm{r}\mathrm{a}\mathrm{e}\mathrm{V}^{- \mathrm{v}}\mathrm{i}\mathrm{r}\mathrm{o}^{-\mathrm{o}\mathrm{C}}\mathrm{n}\mathrm{e}\mathrm{a}\mathrm{n}\mathrm{u}$ , .
[I] Masaki Izumi, Subalgebras of Infinite $C^{*}$ -Algebras with Finite Watat $a\mathrm{n}\mathrm{i}$
Indices I. Cuntz Algebras, Commun.Math.Phys.155(1993),157-182.
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